The concept of Whole Brain Education has developed rapidly since it was introduced into China and has attracted wide attention of many educators. But at the same time, Whole Brain Education is a brand-new concept and introduced to China relatively late, so it needs a longer process to be accepted by the public. On the basis of Whole Brain Education, this study discusses the difference between the results of both left hand and right hand receiving the training of operating the measurement and control instruments and the conventional dominant hand receiving training by a controlled experiment. In the specific operation, the experimental group adopts "left hand and right hand learning related operation simultaneously" and the control group adopts the conventional training method of dominant hand combination. The research shows that the training effect of the left hand and the right hand simultaneously operating the measurement and control instruments based on the concept of Whole Brain Education is better than that of the conventional training based on dominant hand.
Introduction
Advanced science and technology is the key premise for the development of the measurement and control technology. At present, the measurement and control technology is advancing in the direction of standardization and opening. The development trend of opening makes China's measurement and control technology combine with the advanced theory, thus reducing the cost incurred in the development of new technologies (Li, 2007) . In addition, with the rapid development of information technology, the measurement and control technology tends to the network development, and it not only uses functional meters as nodes (Sysala et al., 2003) , but also connects related devices such as meters in the nodes and control rooms through the network (Zheng et al., 2010) . Therefore, a complete measurement and control system can be formed with comprehensive networking, which enables the measurement and control technology and computer instruments can networked, so that the function of measurement and control network is more remarkable, and the application range of measurement and control technology is broadened (Ivanova et al., 2008) . At present, the application of the measurement and control technology and the measurement and control instruments is very extensive (BalaRaju et al., 2017; Dutta and Kumar, 2017; Vatanski et al., 2009) , including the new sensors, as well as in aviation field, medical field, agricultural field and so on many kinds of fields closely related to the people's life. Therefore, measurement and control technology and the operation of measurement and control instruments are of vital importance (Vanelli et al., 2013) .
Experts believe that hand is the second brain in humans, and distal limb activity, especially finger activity, is more likely to stimulate the development of brain potential (De Boer et al., 2001; Lee et al., 2002; Liu, 2017 ). It's necessary to consider the factors of diversification for the education and cultivation of talents, so the society should change the concept of education. The conventional educational idea is to educate the brain, but this kind of education is not conducive to the full development of the left brain and the right brain. At present, a new solution is Whole Brain Education, that's, developing the whole brain with a focus on improving the overall quality of people (Glodzik et al., 2012; Boer et al., 2015) . Based on this background, this study focuses on the influence of left-hand and right-hand learning simultaneously on the operation of measurement and control instruments based on Whole Brain Education.
Theoretical basis
Scholars believe that the acquisition of superior dominant hand and non-dominant hand related skills is the same, and it is a complex and chained conditional reflex, and the result of the neural connections in the cerebral cortex (Herbert et al., 2005) . The conceptualization of the task trajectory is a new learning concept, which can overcome the constraints of conditions and thus improve the coordination of hands. This is also a cognitive application of neuroscience (Miyagiwa, 1991) . By learning, the interference of the dominant hand to the non-dominant hand can be controlled, so that the gap in control capability between the dominant hand and the nondominant hand can be reduced (Fischer et al., 2007) . The left hand and the right hand are controlled by different cerebral hemispheres while controlling the instruments. They perform their own functions but are inseparable since they need to coordinate for working. At the same time, improving the skills of both hands can promote the development of the corresponding hemisphere.
In essence, the operation skill of the instruments is a neural connection based on the activity of cerebral cortex. The more they are connected, the more the skills are acquired, and the more skillfully and precisely they operate the instrument. Seeing and thinking in images is more advantageous (Hirsh-Pasek et al., 2007) , so it is quicker to learn and master skills; The right hand as the dominant hand, can be targeted to strengthen the left hand training, so as to speed up the mastery of skills (Blakemore, 2010) . For operators with left hand as the dominant hand, their right brain has more advantages in perception, observation and thinking in images (Hirsh-Pasek et al., 2007) , so it's faster for them to learn and master skills; for operators with right hand as the dominant hand, it is possible to speed up the mastery of the skills through targeted training of the left hand (Blakemore, 2010) . The application of Whole Brain Education theory in the training of measurement and control technology talents is mainly in the operation of related measurement and control instruments, with a focus on the theoretical study of non-dominant hand of measurement and control instruments. The coordinated use of the left hand and the right hand in the operation of the instruments is comprehensively cultivated, so as to promote their control ability of the instrument.
Methods

Research design
(1) Basic design This study focuses on the effects of learning the same and different movements simultaneously of the left hand and the right hand on the ability of operating the measurement and control instruments, with 21 freshmen majoring in measurement and control technology and instruments from Qingdao Technological University as the experimental subjects, who have the right hand as the dominant hand and are randomly divided into two groups, 10 in the experimental group and 11 in the control group. The controlled experiment is used in this study for 4 months. The control group adopts the conventional single hand or dominant handbased operation training method, and the experimental group adopts the training method of "learning the same and different movements with left hand and right hand simultaneously". In addition to training content and methods, the other factors are as consistent as possible, and the experimental grouping issues are not mentioned to the team members to avoid the psychological implications to team members. Then, the obtained experimental data are analyzed by statistical software for the results. The difference between the experimental group and the control group before and after the experiment is analyzed mainly by the method of t-test of two independent samples. The differences between the experimental group and the control group before and after the experiment and the differences between the dominant hand and the non-dominant hand are analyzed by means of t-test of two related samples. The level of significance is 0.05. The result of experiment includes two parts: the ability of operating measurement and control instruments by left hand and right hand before experiment and that after experiment. On the premise of consulting experts' opinions, the performance of the subjects before and after the experiment is scored in combination with the basic knowledge and technology of operating measurement and control instruments.
(2) Data comparison between the two groups before the experiment Before the experiment, the expert score, the success rate and the accuracy rate are evaluated respectively for the test group and the control group, and the comprehensive score is calculated according to experiment design, as shown in Table 1 . The test shows that the data of the two groups before the experiment are in normal distribution (P>0.05). Figure 1 depicts the comparison of the scores between the experimental group and the control group before the experiment. It can be seen intuitively that there is no significant difference in the score between the two groups before the experiment, and the score of the control group is slightly higher than that of the experimental group on the whole. The experimental group and the control group are two independent samples, so the difference of the baseline data between the experimental group and the control group before the experiment can be analyzed by bilateral t-test of two independent samples, as shown in Table 2 . As can be seen from the results of homogeneity of variance in Table 2 , the five indexes of expert score, time, success rate, accuracy rate and comprehensive assessment all have P>0.05, so it can be considered that the point variances of these indexes are equal, so the t-test should use the results of the first row. From the results in Table 2 , it can be considered that there is no significant difference in the data of 5 indexes between the experimental group and the control group before the experiment, that's, the operation of the measurement and control instruments is at the same level as a whole. Therefore, after the control experiment, the data are comparable.
Results
(1) Data comparison between the two groups after the experiment The control group adopts the conventional single hand or dominant hand-based operation training method, and the experimental group adopts the training method of "learning the same and different movements with left hand and right hand simultaneously". The two teams are trained for a period of 4 months and then scored separately using a similar method again, as shown in Table 3 . Figure 2 shows the score of the experimental group and the control group after the experiment, and the improvement in the score of the two groups before and after the experiment. As can be seen from Figure 2 , the score of the experimental group is higher than that of the control group in general after the experiment, and the score improvement of the experimental group is much higher than that of the control group.
The data of the same group before and after the experiment are two related samples. In this study, the data of the experimental group and the control group before and after the experiment are statistically analyzed by using the method of ttest of the related samples with difference in mean number. The results are shown in Table 4 . As can be seen from Table 4 , the t-test values of the scores of the two teams are P<0.05 before and after the experiment, that's, the scores of the two teams are improved after 4 months' training, and the difference is significant.
The experimental group and the control group are two independent samples, so the independent sample t-test method can be used to further analyze the data differences after training between the experimental group and the control group, as shown in Table 5 . From the test results of homogeneity of variance, we can see that all the five indexes have P > 0.05, so we can think that the variance of each index is equal, that's, t-test adopts the result of the first row. As shown in Table 5 , since the t test has P < 0.01, the original hypothesis with no difference can be rejected and the alternative hypothesis with difference can be accepted. The results of Table 4 and Table 5 conclude that after 4 months' training, the data difference among five indexes between the experimental group and the control group is highly significant. In addition, the experiment group with the training methods of left hand and right hand simultaneously learning the same and different movements is obviously superior to the control group with only dominant hand in operating the measurement and control instruments.
(2) Difference analysis of left hand and right hand after experiment in control group After the experiment, the left hand and the right hand (dominant hand) of the experimental group are statistically analyzed, respectively, and the results are shown in Table 6 . It can be seen that the score of dominant hand after training in experimental group is higher than that of nondominant hand. The results show that the data of the two groups are in normal distribution, and the data difference of left hand and right hand in the control group after training is analyzed by t-test of two related samples. The results are shown in Table 7 . It can be seen that the P<0.01 for all three indexes, so we should reject the original hypothesis without difference and accept the alternative hypothesis with difference. That's, for the control group, there is a significant difference between the dominant hand and the non-dominant hand. In other words, using the training method of the conventional one-handed dominant hand, there is still a large difference in the operation of the measurement and control instruments with the dominant hand and the non-dominant hand in the control group, and the dominant hand is significantly better than the non-dominant hand.
(3) Analysis of difference between the dominant hand and the non-dominant hand after experiment in experimental group After the experiment, the dominant hand and the non-dominant hand of the experimental group are tested and statistically analyzed. The Table 8 shows that the difference between the two hands is not obvious after the experiment. In addition, based on the results of the t-test of two related samples (omitted here), it can be considered that there is no significant difference in score between left hand and right hand before and after training.
The scores by the left hand and the right hand of the experimental group and the control group after the experiment in Table 6 and Table 8 are plotted as shown in Figure 3 . It can be seen intuitively that the difference between the score of the two hands in the experimental group is significantly smaller than that of the control group.
Conclusions
On the basis of Whole Brain Education, this study adopts the method of the controlled experiment, that's the experimental group adopts the method of left and right hand simultaneously learning related operation and the control group adopts the method of conventional dominant hand combination training, and discusses the difference between the results of both left hand and right hand receiving the training of operating the measurement and control instruments and the conventional dominant hand receiving training. The conclusions of this study are as follows:
First, the scores of the experimental group and the control group in the five aspects discussed in this study have been improved to a certain extent through training, which shows that the training of the ability of operating the measurement and control instruments for the two groups is effective.
Second, there are no significant differences between the experimental group and the control group in these five aspects before the experiment, but there are significant differences between the two groups after the experiment. The scores of the experimental group are significantly higher than those of the control group, which indicates that the training method based on the concept of Whole Brain Education has a significant promotion effect on the ability of operating the measurement and control instruments.
Third, after the experiment, the operation ability of the dominant hand and the nondominant hand in the control group still has significant difference, but the operation ability of the two hands in the experimental group tends to balance. This shows that-the right and left hand simultaneous training method based on Whole Brain Education is significantly effective. Fourth, the training method of "the left hand and the right hand simultaneously learning the same and different movements", which is based on Whole Brain Education theory, not only makes good use of psychological "transfer" principle to speed up the development of nondominant hand ability, but also creates complex conditions to improve the automatic level of motion skills, so as to provide a new feasible method for the comprehensive development of measurement and control professionals' measurement and control ability.
